THEi following case is of a similar nature to that published by -M r. Rusliton Parker in the BRITISH MEDICAL JOURNAL of May '7th last, but I have delayed bringing it forward until the re-;sult of the operation was more definite. The Two lhours before the operation the patient had a severegeneral epileptic fit, followed by unconsciousness; after the fit the r-ighit foot perspired freal. A fifth of a grain of morphine was injected hypodermically, and eltloroform was given by Mr. Lloyd. A large square flap about 3 inches .-aidc, having its anterior edge just behind the coronal suture, was dissected up, and reflected dowvnwards. A trephine with an inch crown was applied just behiind the line of the fissure of Rolando; and again, imiore anteriorly, anid the intervening bone remiioved with bone lorceps.
since when he has beelnlhaving from four to fifteent attacks daily, There is lno definiite history of injury, but the motlher thinks that he had a fall ion hiis head two years previously.
State on Admission.-A bright healthy-looking lad,quite intelligent, good *at school work and anixious to get some employment. General health good; lungs, heart, and kidneys liealthy. The patient described the fit as, starting with a tickling sensation in the sole of the right foo4; this wasI followed by a contraction of the great toe, extension of the ankle, and flexion of the knee; there was occasionally slight flexion, of Two lhours before the operation the patient had a severegeneral epileptic fit, followed by unconsciousness; after the fit the r-ighit foot perspired freal. A fifth of a grain of morphine was injected hypodermically, and eltloroform was given by Mr. Lloyd. A large square flap about 3 inches .-aidc, having its anterior edge just behind the coronal suture, was dissected up, and reflected dowvnwards. A trephine with an inch crown was applied just behiind the line of the fissure of Rolando; and again, imiore anteriorly, anid the intervening bone remiioved with bone lorceps.
Thlere was no abnormiial appearance in the bone or dura mater, which iwas opened along thc alnterior edge of the trephine holes, and reflected down, The fissure of Rolan-do was exposed witlh a large vein lying in it. lThe cerebral substance at the lower part of the exposed area looked dis-4 ¶Qloured, so the openiing was enlalrged dowlnwards by removing a further disc of bone with the trephine. The whole of the discoloured area of .cortex thus exposed was about the size of a fourpenny piece, and was freely excised with a kinife to the depth of three-quarters of an inch.
'There was some bleeding from the brain substance, which was controlled {by a stream of 1 in 20 carbolic acid solution, after a vein in the pia mater hbad been ligatured with fine silk. The dura miiater was sutured with silk, anid the bone replaced in small pieces. The wound was closely sutured u), without a drainage tube, and dressed with cyanide gauze.
After-treatment.-The boy had some troublesome vomiting for the first .threce days, but made a rapid recovery, not suffering once from headache, lie had Ino fit for three days, but then commenced his old attacks. The -wound healed completely in a week, and there was no loss of power in the foot or leg. The fits having rather increased in frequency since the operation, Dr. Herringham recommended that the motor area should be a,gain exposed, and that portion excised which produced the increment .of the fit wyhen stimulated electrically.
S&etid Operation.-On May 14th chloroform was again given by Mr.
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Lloyd after a preliminary injection of I grain of morphine. The head having been prepared and marked out as,before, a large square flap, extending further backwards than the former one, was reflected. The peiicranium was closely adherent to the replaced bone, the pieces ot which were again removed and placed in warm boracie solution. The opening was enllarged by removing two further discs of bone, one above and the other posterior to the old opening, the intermediate bone being removed with bone forceps. The dura mater, which was adherent to the pia mater at the site of the old suture, was divided and reJected downwards. Dr. Sherrington, who had kindly lent the electrical apparatus, was good enough to superintend the stimulation of the cortex. The patient, having been allowed to come round partly from the chloroform, the electrodes were appliedto the cortex. No response was produced on stimulating the lateral and posterior part of the exposed surface; but, on applying a strong current just above the part previously removed, movements of the foot and knee similar to the epileptic spasms were produced. After one or two stimulations a typical clonic spasm was produced, which lasted after the withdrawal ot the electrodes. The area by stimulation of which these increments were produced was about the size of a sixpence, and was situated just above the discoloured area previously removed. It was freely excised to the depth of f inch with a knife, and bleeding stopped by 1 in 20 carbolic lotion. Before and during the electrical stimulation no antiseptic lotion was used. The dura mater was stitched up with silk, and the wound filled with small pieces of bone. The wound was closed with a continiuous suture without a drainage tube, and dressed with cyanide gauze. The operation lasted an hour.
After-history.-The patient again had some troublesome vomiting for the first twenty-four hours, during which time he was given nothing by the mouth except hot water. The wound was healed at the end of a week. There was absolutely no loss of power in the right leg or foot, and no impairment of any movement; there was no loss of sensation or fall in temperature of the limb; the knee-jerks were natural, and there was no ankle clonus.
Some slight attacks of clonic spasm reappeared two days after the operation, and on May 25th one of these was seen by the house physician, Mr. Lakin Paget, who reported that the fits lasted one or two minutes, and appeared to begin without any contraction of the foot or leg. The right arm was flexed, and underwent a series of clonic spasms. The chin was depressed upon the right shoulder, and the right side of the face was contorted, the jaw open and fixed, and the angle of the mouth drawn down; there was also some slight lateral flexion of thc body. There was no spasm of the leg, but during the fit voluntary movements were possible. After the fit there was marked paresis of the right arm and the right side of the face, but none of the right leg. He did not lose consciousness.
He continued to have four to six attacks daily, and left the hospital on June Sth, 1892. Since then I have kept him under my observation till the present time. At first nearly every day he had two or three attacks of clonic contraction of the right arm occurring usually between 5 and 7 A.M., but he never had any of the old attacks of spasm of the leg and foot. In August, 1892, during the attacks, an involuntary cry escaped him, and the fits appeared to be more severe but less frequent, but did not stop altogether for more than a few days at a time. The duration of the fit gradually got shorter; at the beginning of this year he began to have attacks of " pins and needles " over the right side of the body and limbs, which lasted some hours, and occurred about once every ten days. These gradually passed off, but during the past two months he has during the early hours of the morning one or two slight attacks of contractions of the muscles of the right thigh and hip-joint which often do not awaken him. Before these attacks he had an aura in the back of the thigh and the fit began with flexion of the knee followed by flexion of the hip, the right hand then became strongly pronated and there was some lateral flexion of the body. The fit lasts about five to ten seconds. Since the operation he has never had an aura in the sole of the foot, nor have the fits affected the ankle or foot. He never loses consciousness during these attacks. The boy is well nourished, and his general health has improved; there is a very firm cicatrix over the trephine holes and only at one point is there any pulsation to be felt. For the first nine months after the operation the patient took large doses of bromide of potassium; he has had none since April, and he appears to have made more progress without that drug. ITMBJtawiL 989 moving the great toe by itself, and adduction and abduction of the other toes. If anything, the muscles of the right leg appear slightly stronger than those of the left, and careful measurements of the girth of the calves and thighs at corresponding distances from the knees showed that the right calf measures a quarter of an inch more than the left, the thighs having the same girth on both sides. The muscles of the right leg and foot reacted well to the galvanic current. The knee-jerk was very brisk, and there was well-marked patella clonus on both sides. The patient has never had any muscular pains in the leg, and walks witl-hout the slightest trace of a limp. OIn the whole I think that he has benefited greatly by the operations, as when first seen lie was having, daily, about fifteen spasms of the leg, which made it quite impossible for hlim to go about alone; lie also had occasional true epileptic fits, which have not returned since the operation. The absence of any alteration in voluntary power or in sensation of tthe leg after the removal of a con-siderable piece of the motor area is interesting; so, too, is the shifting of the site of the spasms and the consequent freedom of the ankle and foot.
The portion of the cerebrum excised at the first operation was examined microscopically, and the discoloration found to be due to altered blood, but nothing abnormal was found in tlle part removed at the second operation. I have reported this case, in spite of the child not being quite cured, because in the present state of our knowledge every such ease is of interest.
NOTE.-Since writing the above I have more carefully tested the sensation of the right leg, and can find absolutely no differeiice as compared with its fellow. On testing it with a pair of compasses, I found that the extent to which it was necessary to separate the points before two distinct sensations were perceived was exactly the same wlhen the compasses were applied to the right or to the left leg at corresponding points.
WlWen blindfolded the patient could indicate with a finger the exact spot where he had been touched on either leg. The sensation of heat and cold was quite normal.
REMIARKS BY PROFESSOR SHERRINGTON.
Mr. Bidwell has kindly invited me to append a few remarks regarding the excitation of the cortex in the above ease.
For excitation was used an ordinary sliding inductorium (Elliott Brothers) of the Du Bois-Reymond pattern, as generally employed in the physiological laboratory. In the primary circuit were a pair of 1-pint Daniell cells coupled for intensity. A steel reed (Hawksley), vibrating 100 per second, was introduced as an automatic interrupter; a side-wire shunt (Helmholtz) " equalised " the intensities of the make and break currents. Platinum electrodes were used in the form of two short wires curled into springs, but sheathed except at the tips; these can be pressed against the cortex wvith little risk of injuring its surface, and I have found them very useful in the laboratory. The tips of the electrodes were a quarter of a centimetre apart.
The currents were first applied at the lowest part of the cerebral surface exposed, just in front of the central fissure. The currents were of moderate intensity, the secondary coil being on the scale at 15 centimetres from the primary. No effect being obtained, the secondary coil was brought nearer the primary until within 10 centimetres. Each application of the current lasted about five seconds. The anaesthetisation, wllieh was not deepat this moment,was then further relaxed. 1 lhesitated to resort to more violent stimulation. I was not at the time aware of the observations by Keen,2 Nancrede,3 and Horsley4 regarding the very great intensity of the currents found requisite for obtaining responses from the lhuman cortex. The electrodes were shifted forward and toward the median line, about a centimetre from the place previously tried. The secondary coil was kept within 10 centimetres of the primary. The faradisation still elicited no movement, and this although no fluids that could have been harmful to the cortex had been applied.
The intensity of the currents was now increased, and by successive shifts the secondary coil pushed up to 4 centi-2 International Journal of Jfedical Science, 1888. 3M.fedical N-Zew, Plhiladelphia, 1888. Beevor and Horsley, Excitation of thel Motor Cortex in an OuraDug, i890. metres from the primary. A movement then followed the application of the electrodes. The movementwas simply dorsal flexion at the right ankle-joint. The electrodes were then shifted again to the place at which they were applied first of all, and again to a place behind the central fissure. No movement was elicited from this, although the applications lasted full five seconds each. The electrodes were then placed a little lateral to and in front of the point whence the movement at the ankle had been produced. A movement followed. Again dorsal flexion at the ankle; this time followed by flexion at hip and knee, the latter two movements appearing simultaneously, I think. The application was then made a little further laterally; there resulted dorsal flexion at the ankle with drawing up of the outer edge of the foot, followed by flexion at hip and knee. The movement was more vigorous than the previous ones; it persisted after withdrawal of the electrodes and terminated with some clonic contractions.
The excitation was not repeated further. The surface of the cortex, which did not respond even to the, physiologically speaking, very intense currents found necessary5 in this exploration, (euirents quite unbearable on the tip of the tongue), was normal in appearance; its vascular condition atthe-time was hyperaemic rather than anaemic.
The degree to which the patient was under the influence of the anaesthetic was, especially at the time of the second repetition of the application, quite trifling. 1 think, therefore, this surface must have been, in part at least, one of the inexcitable blanks first observed to exist in the "motor" cortex of man by Lloyd and Deaver,6 and in the ourang by Beevor and Horsley.
A point incidentally noticed in the exploration was the absence of any sign of sensitiveness in the dura mater.
A point in the case not connected with experimental excitation of the cortex, but yet of some physiological interest, concerns the topographical relation between the sensory aura and the primary movement of the convulsion in the fit.
The primary movement in the convulsion was dorso-flexion at the ankle. In slighter fits this was the only movement; in severer fits it was the earliest movement, or as early as any. As to the aura, the patient stated that the fit commenced with a tickling in the right sole. On one occasion the fit was induced by tickling the right sole. Between the skin of the sole and the muscles of the front of the leg there may not at first tlhought seem any close connection. Experimenital work on the lumbo-sacral plexus of the monkey shows, however, that the one is supplied with sensory, the other with motor, nerves from the same lumbar segments of the spinal cord. In the above case, therefore, the aura seems to have been referred to the same spinal segments in which are represented the muscles which were earliest convulsed, and on one occasion the cortical discharge was induced by irritation applied to and through those very spinal segments. THE following is a preliminary report of an investigation on the nature of vaccine immunity. The experiments detailed in this account are limited to the calf, but we are engaged in extending them to other animals:
It has been demonstrated by some observers that when inmmunity to infectious disease has been experimentally produced in animals, the serum of the blood of such animals possesses immunising and even curative properties in the case of the disease in question, when injected into other animals. It therefore seemed very desirable to us to apply
